Smart polymeric carriers for enhanced intracellular delivery of therapeutic macromolecules.
Limited cytoplasmic delivery of enzyme-susceptible drugs remains a significant challenge facing the development of protein and nucleic acid therapies that act in intracellular compartments. Researchers have examined several approaches, including fusogenic proteins and protein transduction domains, to enhance the intracellular delivery of the therapeutic cargo. This review summarises efforts to develop 'smart' pH-sensitive and membrane-destabilising polymers that can shuttle therapeutic peptide, protein and nucleic acid molecules past the endosomal membrane into the cytoplasm of targeted cells. Several classes of 'smart' non-degradable polymeric carriers have been developed that have proved effective both in vitro and in vivo in enhancing the cytoplasmic delivery of a variety of therapeutic molecules.